In the Australasian region, three genera of Thaumaleidae (Diptera) are known: Austrothaumalea Tonnoir, Niphta Theischinger and Oterere McLellan McLellan, 1988) . Niphta is a small genus with three Australian and one South American species . It is possibly most closely related to Afrothaumalea Stuckenberg (Sinclair & Stuckenberg, 1995) . Oterere is known from one New Zealand species and one South American species and appears most closely related to Austrothaumalea. There are ten species of Austrothaumalea from New Zealand, three from South America, one species from New Caledonia (Sinclair, in press) , and prior to this study, 19 species from Australia.
In Australia, one species of Austrothaumalea is confined to the southwest, four species confined to Tasmania and the remaining species prior to this study were found from Victoria to southern Queensland . To my know ledge there are currently no records of thaumaleids from northern Queensland. In this study, seven new species of Austro thaumalea are described, the key to Australian species is updated to include these new species and new collect ion records are listed for previously described Australian species.
Materials and methods
Terms used for adult structures primarily follow those of J.F. McAlpine (1981) , except wing venation where the interpretations of Colless & D.K. McAlpine (1991, fig. 39 .17F) and Saigusa (2006) are accepted. Homology of the male terminalia follows that of Sinclair (1992) . All specimens in this study were collected by the author.
This study is based on more than 350 adult specimens deposited in the following institutions: Australian Museum, Sydney (AMS); Australian National Insect Collection, Canberra (ANIC); Canadian National Collection of Insects, Ottawa, Canada (CNC); Zoologisches Forschungsmuseum Alexander Koenig, Bonn, Germany (ZFMK). Label data for primary types are cited in full, with labels listed from the top downward, and data from each label enclosed in quotation marks. Labels are cited in full, in original spelling, punctuation and date, and lines are delimited by a slash mark (/). Additional information is included in [square] brackets. The repository of each type is given in parentheses. Secondary type data are abridged and listed alphabetically.
The above abbreviations are used throughout the text to Apex of paramere forked; inner lobe of gonostylus short, not longer than wide; apex of epandrium prolonged (Fig. 3) (Theischinger, 1986, fig. 18 (Theischinger, 1986, fig. 38 (Fig. 4) 19 Gonostylus tapered evenly throughout (Fig. 4) (Fig. 5) , apex somewhat narrowed and broadly pointed; apex of paramere setose; inner margin of gonocoxal lobes deeply concave (Fig. 4) The genus Austrothaumalea is characterized by absence of a distinct ridge (supra-alar region) in front of the wing, microtrichia of first vein (R+R 1 +R 1+2 ) extending length of vein, crossvein closer to apex of R 1+2 than to origin of R 3 , R 3 often with arch strongly produced, basal appendage of CuA often present, gonocoxites slender, longer than wide and hypandrium broad.
Austrothaumalea barrydayi Theischinger
Austrothaumalea barrydayi Theischinger, 1986: 297 Material examined. Distribution. This species is known from the southern half of eastern New South Wales.
Remarks. The gonocoxal plate bears a crown of minute denticles along the ventral margin, directed anteriorly and is not shown in Theischinger (1986, fig. 8 ).
Austrothaumalea bickeli Theischinger
Austrothaumalea bickeli Theischinger, 1988 Recognition. This species is distinguished by the strongly bent gonostyli and pair of long, slender apical epandrial processes. Remarks. This species appears most closely related to A. minnamurrae and the undescribed species from Woombye referred to in .
Etymology. The specific name is from the Latin cornis (horned), in reference to the pair of long slender projections from the posterior margin of the epandrium.
Austrothaumalea bifida n.sp. Recognition. This species is distinguished by the bifid gonostylus and forked apex of the paramere. Distribution. This species was collected from the same site as A. bicornis, south of Townsville, Queensland.
Etymology. The specific name is from the Latin bifidus (bifurcated), referring to the apex of the paramere.
Remarks. This species appears to be closely related to A. cervulus and A. uptoni on the basis of their bifid gonostylus and truncate gonocoxal plate. The apex of the paramere of A. bifidus differs between the holotype (forked) and paratype (sickle-shaped) (Fig. 3) , a similar variation in the apex of the paramere was also noted in A. commoni (Theischinger, 1986, figs 25-26) .
Austrothaumalea capricornis Theischinger
Austrothaumalea capricornis Theischinger, 1986: 298. Material examined. New South Wales: 3??, 1!, Blue Mtns NP, Mt. Wilson, Waterfall Ck, 22.xi.1993 , 13.xii.1998 .
Distribution. This species is known from Mt. Wilson and the Point Lookout region of New England National Park.
Remarks. The above specimens from Mt. Wilson were collected either along a narrow cascading stream or at the waterfall near the edge of the forested region. This locality is a small remnant rainforest growing in rich basaltic soils, and near the stream is a large grove of tree ferns (Dicksonia antarctica Labill).
Austrothaumalea cervulus Theischinger
Austrothaumalea cervulus Theischinger, 1986: 298. Material examined. New South Wales: 1?, 2!!, Sydney, Edgecliff,
Trumper Pk, cliff seepage, 9.x.1994 (AMS).
Distribution. This species is known only from east of the Blue Mountains, in the Sydney, Royal National Park region.
Remarks. The paramere of A. cervulus bears a pair of subapical fang-like lateral processes, directed anteriorly, which are not shown in fig. 18 ). Recognition. This species is distinguished by the concave inner margin of the gonocoxites, folded apical margin of the epandrium and short forked apex of the gonocoxal plate. Distribution. This species is likely widespread throughout northern New South Wales and southeastern Queensland. This region of Australia is poorly collected for thaumaleids, which can often only be collected by hand. They are not attracted to colour pan traps and are extremely rare in flight intercept traps.
Austrothaumalea commoni Theischinger
Etymology. The specific name is from the Latin concavus (hollowed or arched inward), referring to the distinctly concave inner margin of the gonocoxal lobes.
Remarks. This species somewhat resembles A. tonnoiri on the basis of the narrow infolded apex of the epandrium. 
Austrothaumalea denticulata Theischinger
Austrothaumalea denticulata Distribution. The species ranges from Tasmania to south of Townsville, Queensland.
Remarks. The larva and pupa of this species were described by Sinclair (2000) . The gonocoxal plate bears a crown of minute denticles along the ventral margin, directed anteriorly. These denticles are not shown in fig. 31 ).
Distribution. This species ranges from southern Queensland to northern Victoria.
Remarks. The specimen from Woombye that was only tentatively included by in A. minnamurrae is undoubtedly an undescribed species. Unfortunately, this specimen has been lost (see Acknowledgments). The Bunya Mts specimen listed above possesses gonostyli with broad bases, similar to the Woombye species illustrated by fig. 48 ). However all other key characters (e.g., shape of gonocoxal plate, lateral epandrial lobe) are very similar to that typical of A. minnamurrae. Austrothaumalea queenslandensis n.sp. Recognition. This species is similar in colouration to A. zentae but is distinguished by its shorter paramere and pair of apical teeth-like projections on the gonocoxal plate.
Description. Wing length 1.8-1.9 mm. Coloration: Head dull, dark brown. Thorax brownish-orange, somewhat shiny; legs pale yellow, becoming darker on apical tarsal segments; halter knob dark; abdomen dull greyish-brown, including pleural membrane; terminalia pale brown. Wing infuscate, darker along apical margin, especially at cell r 1+2 ; wing base pale, especially along wing folding; R+R 1 +R 1+2 with macrotrichia along entire length, remaining veins bare; R 2 situated towards apex of R 1 ; bend in R 3 sharply defined; R 3 and R 4+5 parallel toward wing margin; CuA with short basal appendage. Male abdominal sternites 1 and 2 not examined; 3-6 rectangular, sparsely setose; sternite 7 reduced to narrow, rectangular sclerite; sternite 8 membranous. Male terminalia (Fig. 6 ): Epandrium broadly trapezoidal from ventral aspect; posterior margin somewhat uneven with pair of small, round lateral knobs; lacking pointed posterolateral processes. Hypandrium broad, with deep median U-shaped cleft, nearly one-half width of base of gonostylus. Gonocoxite long, gradually tapering. Gonostylus long, curved strongly before mid-length; gradually tapering to blunt tip; apical half lacking setulae. Parameres fused to form long tube, slightly arched from lateral aspect; subequal in length to gonocoxites. Gonocoxal plate Y-shaped, secondarily fused to ventral surface of hypandrium; posterolateral corners with pair of tooth-like processes.
Distribution. This represents the most northerly described species of thaumaleid recorded in Australia, collected at an altitude of 400 m or above.
Etymology. Named for its restriction to the northern tablelands of Queensland.
Remarks. The small pointed, knob-like lateral projections on the gonocoxal plate are very similar to A. macalpinei (not shown in Theischinger [1986, fig. 39 
]).
Austrothaumalea ramosa n.sp. Recognition. This is a relatively large species with dark brown gonostyli, distinguished from all other described Australian species of Austrothaumalea by the pointed antlerlike processes on the posterior corners of the gonocoxal plate.
Description.
Wing length 2.6-3.0 mm. Coloration: Head dull, dark brown. Mesonotum dark brown and shiny, pleura brown, especially ventrally; coxae and femora pale brown, becoming darker on apical leg segments; halter knob dark; abdomen dull greyish-brown, including pleural membrane; terminalia shiny brown, becoming darker towards apex of epandrium and gonocoxites, gonostyli dark brown. Wing evenly darkly infuscate; R+R 1 +R 1+2 with macrotrichia along entire length, remaining veins bare; R 2 situated towards apex of R 1 ; bend in R 3 gentle, not strongly defined; R 3 and R 4+5 divergent toward wing margin; CuA lacking basal appendage. Male abdominal sternite 1 comprising narrow band with broad-shaped posterior notch; sternite 2 reduced to slender, median sclerite, with broad, W-shaped, posterior apex; sternites 3-5 rectangular, sparsely setose; sternite 6 broadly triangular, anterior margin darkly pigmented; sternite 7 reduced to narrow, rectangular sclerite; sternite 8 reduced to pair of small round sclerites positioned ventral to base of gonocoxal plate. Male terminalia (Figs 7-8 ): Epandrium broadly triangular from ventral aspect; posterior margin with pair of small, round lobes; lacking pointed posterolateral processes. Hypandrium broad, nearly subequal to width of Distribution. This species is widespread in southeastern Australia from the Blue Mountains in New South Wales to Tasmania.
Remarks. There is some variation in the length of the apical spines on the gonocoxal plate, as well as differences in the length of the lateral epandrial process. More northern populations appear to have less pronounced spines on the gonocoxal plate.
Austrothaumalea theischingeri n.sp. Recognition. This species is similar to A. uloola, distinguishable by the form of the gonocoxal plate.
Description. Wing length 1.8 mm. Coloration: Head dull, dark brown. Mesonotum and pleura brown and somewhat shiny; legs paler than thorax; halter knob concolorous with legs; abdomen dark brown. Wing evenly infuscate; R+R 1 +R 1+2 with macrotrichia along entire length, remaining veins bare; R 2 situated towards apex of R 1 ; bend in R 3 well defined; R 3 and R 4+5 divergent toward wing margin; CuA with short basal appendage. Male abdominal sternite 1 narrow, spectacle-shaped; sternite 2 reduced to slender, median sclerite, with pair of small, posterolateral sclerites; sternites 3-6 rectangular, sparsely setose; sternite 7 trapezoidal-shaped, with several marginal setae; sternite 8 narrow, one-third length of sternite 7. Male terminalia (Figs 9-10): Epandrium broadly triangular from ventral aspect; posterior margin broad, folded internally, apex with pair of small rounded lobes; sharply pointed posterolateral processes present. Hypandrium broad, one-half width of base of gonostylus. Gonocoxite broad, somewhat narrower at apex. Gonostylus shorter than gonocoxites, gradually curved, tapered; clothed in setulae; apex partially flattened. Parameres fused to form short, laterally flattened, broad blade-like process arched lengthwise. Gonocoxal plate broad basally; median portion darkly pigmented as pair of ridges leading to 2 pairs of divergent digitiform processes; basally not fused to hypandrium.
Distribution. This species is known only from the holotype, the type locality of which is a densely wet, vast seepage area where at least seven species of thaumaleids are recorded.
Etymology. The specific name honours Günther Theischinger, who made the first careful study and revision of Australian thaumaleids.
Remarks. On the basis of the posterolateral epandrial processes, apex of epandrium and shape of the paramere, this species is most closely related to A. uloola. Austrothaumalea uloola n.sp. Recognition. This species is distinguished by the folded apical margin of the epandrium and short gonocoxal plate with small circular apex.
Wing length 1.8-2.0 mm. Coloration: Head dull, dark brown. Mesonotum and pleura dark brown and somewhat shiny; legs slightly paler than thorax; halter knob dark; abdomen dark brown; terminalia light brown. Wing evenly infuscate; R+R 1 +R 1+2 with macrotrichia along entire length, remaining veins bare; R 2 situated towards apex of R 1 ; bend in R 3 gentle, not sharply defined; R 3 and R 4+5 divergent toward wing margin; CuA with short basal appendage. Male abdominal sternite 1 narrow, spectacle-shaped; sternite 2 reduced to slender, median sclerite, with pair of small, posterolateral sclerites; sternites 3-6 rectangular, sparsely setose; sternite 7 trapezoidal-shaped, with 3 marginal setae;
Figs 9-12. Male terminalia of Austrothaumalea: (9) A. theischingeri, ventral view; (10) A. theischingeri, lateral view; (11) A. uloola, ventral view; (12) A. uloola, lateral view. Scale bar = 0.1 mm. Abbreviations: epand, epandrium; gcx pl, gonocoxal plate; pm, paramere. sternite 8 narrow, one-third length of sternite 7. Male ter minalia : Epandrium broadly triangular from ventral aspect; posterior margin broad, folded internally, apex with pair of small rounded lobes; pointed posterolateral processes present. Hypandrium broad, one-half width of base of gonostylus. Gonocoxite broad, somewhat narrower at apex. Gonostylus shorter than gonocoxites, gradually curved, tapered; clothed in setulae. Parameres fused to form short, laterally flattened, broad blade-like process arched lengthwise. Gonocoxal plate with pale central portion; apical half strongly tapered with circle-shaped apex; basally not fused to hypandrium.
Distribution. This species is recorded from Royal National Park, just south of Sydney. Adults were swept from seepages and wet vegetation hanging beneath or behind the falls. These falls are surrounded by dry sclerophyll forest.
Etymology. Named after the type locality, Uloola Falls.
Remarks. See under A. theischingeri.

Austrothaumalea victoriae Theischinger
Austrothaumalea victoriae Theischinger, 1986: 311. Material examined. New South Wales: 2??, Kosciusko NP, Kosciusko Rd, 1600 m, upper Pipers Ck, 7.xii.1994 (CNC) . Victoria: 4??, 1! (including pair in copula) Errinundra Plateau, Gap Rd, Result Ck Falls, 6-7.xii.1994 (AMS); 4??, 9 km N Warburton, Cement Ck, 1-3. xii.1994 (ANIC) ; 2??, Warburton Rd to Mt. Donna Buang, roadcut seep/ stream, 3.xii.1994 (AMS).
Remarks:
The specimens from Kosciusko bear a pair of short lateral epandrial processes on each side, rather than a single pointed process. 
Phylogenetic affinities
Oterere is possibly paraphyletic in relation to Austro thaumalea and is characterized by the well-developed appendage on CuA, macrotrichia on R 4+5 and patterned wings. Unfortunately these features are not unique and the male terminalia of the two assigned species (O. oliveri McLellan, O. setipennis) do not share derived features. In addition, A. tasmanica also has R 4+5 bearing macrotrichia, several species have darkened wing tips, and the length of the appendage arising from CuA is variable in Austrothaumalea (long in A. appendiculata group).
Although relationships have been discussed and proposed by Sinclair & Stuckenberg (1995) and Sinclair (2000) , based on adult and immature characters, the phylogenetic relationships of the four Gondwanan genera of Thaumaleidae have not been formerly analyzed. Recent phylogenetic analyses attempted by this author have resulted in little support for major groupings. Greater knowledge of the South American fauna and immature stages in general would greatly assist these studies. In addition, the inclusion of molecular data sets would be a welcome addition to the search for a stable phylogeny of the Gondwanan genera and for the family Thaumaleidae.
Faunal patterns
There are now 26 known species of Austrothaumalea in Australia. One species is confined to southwestern Australia (A. australis), seven species are known from Tasmania (four endemic), five species from Victoria, 18 species from New South Wales and seven species (three endemic to Northern Queensland) known from Queensland. Austrothaumalea denticulata and A. zentae are the most widespread species and the latter is the most northerly recorded thaumaleid in Australia. The great number of species known from New South Wales is both a reflection of the collecting effort and the diversity of aquatic habitats, where eight species are recorded from the Blue Mountains and seven species from Royal NP (of which four are not currently recorded from the Blue Mts.).
Nearly all species were collected in various rainforest types, ranging from cool wet temperate forests, gallery forests, and lowland and upland tropical rainforests. In the Sydney region, several species were collected from seepages in surrounding sclerophyll forests (e.g., A. cervulus, A. den ticulata, A. uloola) , however they occur also in other various types of rainforest localities.
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